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(54) MIXER CIRCUIT AND RECEIVING CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a leak of a local 
oscillation signal to an RF buffer side and to reduce 
deterioration in NF(noise factor) characteristics and secondary 
distortion characteristics by interposing a series connection 
bodies of a 1 st and a 2nd capacitors that have the same 
capacitance between the drains of two RF(radio frequency) 
buffer transistors and grounding the connection point of the 1st 
and 2nd capacitors. 

SOLUTION: The mixer circuit after amplifying RF signals from 
RF signal input terminals 101 and 102 by RF buffer transistors 
(TR) 1 1 6 and 1 1 7, converts them to intermediate-frequency 
signals by TRs 1 10 to 113 for frequency conversion with local 
oscillation signals from local oscillation signal input terminals 
1 27 and 1 28 and outputs them to an intermediate frequency 
output terminal 108. Here, NF and distortion improving 
capacitors 114 and 115 are connected between the drains of 
the TRs 1 16 and 117 and the connection point of the NF and 
distortion improving capacitors 114 and 115 are grounded. 
Consequently, even when the leaks of the local oscillation 

signals to the drain sides of the TRs 116 and 117 have the same phase, the leaks can be suppressed. 
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I , 1 



mxmi] n, m2<o by>is**<oy-*\z&m 
<D&m\B\mt, 354, ms<o by^v*$<n>y--*\z.# : 
2<D&®\B\®t, mi<Dmmmz&\^ &tjisi3*o by 

>*i?x ? <d y ~ x kfnttm Q <n by >-¥x*<Dy — xfr 

mi<nmffimz&ffi-rzt&iz, ituisn, ms<oby 

y^^oy-h^i^AMi 1 !:, iftiE12, $4 

Wh7^^^y- h£l2<75A^^H:i&ji&LT, 
SftfSll, »2 0AA« J ?-M^?>»»»««**rA^ 
U gftsa»3, m6<Dby>Vxf<r>?-b&*:ti?ix 

13, *4(Z>A^fl»T-JC»jKUr, &MEIS3. 14<73A 
^ft«^Wj6^^J»«««^A^U. UMBJgl i:iS4 0 
hyy^^KK^M^h SH2 £ffl5<7) h7 

mumm&mmwzx vm&m&»i,x&htiz>*mm 

7y^^roKWyWl:*l £l2GD3£&a>ib4<5ii: 
WK«*«r«K-J-5i:#lc, mcff l £ SB 2 <z>^&<Dg! 

2<7?a»iaifti:, 12 ii3 om^ai «r#U ftltS^ 3 
<d b J <n>y klftmms <n b y <n>y 

-* &*ti*tim 2 km s (ommmizmmi-z t m^., 
aaiE*i, S5<oh7^^©y- bznKOAxm 

ftftiBl2, 140 h7^^<7>y- b«rl2co 
A;a«mc*«LT, JiftSEll, i2<Z)A^ffl/J^ 
A* U 8ftSBl3, »6Wh7^^ 
<D>f-b&*ft,?tim3 t «4<DAaflmc»KL-c* 

U MIBJftl i:l4W hfy^^oK^^WdiS 
2:, i2 ^5 W h7^^W KM 

» L T » 6 ix S * ffl Ji ttff » £ fcb * -f S y > x 

gknsf-v-mmz&^Xs &ftfEi3z> by>-v**<D k 

u-f ^2:liftgBl6<D h7^^o KW>-fBlcli £ 
ff2 0M^&«dKra«R»<r«lCU. &ftS21i2:l 
2^^&^SJ^^«r^i1&i-^i:*lc:, ftftfBl 3 <o h 5> > 
isx#<Dy — x kWltd,M6<D by^iSxfny — x&j 

[»#JH3] Si, »2<Dh7^^^^<oy-^(c^ii 
lcl3<o h7^^w Ku-f ^WBSix-CftSWi 
o|£ttieiK^. 14, #5<z> h?i^;**<z>y-*i::# 

2<a£SHi[n]Bi2:* «10««iR«r#U mrBES&3^h7 
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?<n y~* k miiEl6 <d b y >isx#<r>y—x & 

mi<ow>mm\z.&mrt2>k&\^ imgEii, ms<oby 

CO h7V^^£?)y- h**2 0A*flS»^Jw»(«U"C, 

ms&n, »2 0A^»^nA»e>»«fu»a«^«rA* 

U SfH&JB3, l6co by>iSxfi<Df--b&*irL?iri 
13, »4<DArt«*K:«ll*L-C* *ft«B$3. 14<7>A 

^4a^ra^<bMH^«ft^A^u, bmbu ±«4<z> 
^^^KKyoM^i, I2<bis<ah7 

/o pis* ><D»m&m>hmfcm»mtiLm&& 

m&mm&mmmz* ymm&m»Lxi»t>ti5*Mm 

mfe&&mjli-Z?yr*'<yi'xm<r>$ *lMai*i::*3V* 
7>"^^OKK>ffl[:ll tI2 <&8*a» 645a 

^i*«flc*»j«u. ttcivi km2<D®m<omi&fokm 
3<Dby-^isx?<D7-b&&mx&mi-zkmz s i 

mz^trmmz. x 9m^xmmm»&i,i£z. t z&mk 

20 im*m4] mi, m2<nby>-iSx*<Dy-x\z&i& 
\zm3<oby>>i>**<D Ki/^^WISnt4S« l 

^nsftiHiKa:, 14, is<o h7 >-^^^^>y-^tc^ 

iilcl6co h7^^w Vis* >#mtLZtiXtii*>K 

2<n&mmvhk, 12 2: » 3 u mum 3 

(Dh^y^^oy-^iM|si6<^h7^^^oy 
«r*it«x* 2 2:13 5 £ k 

AflB^-Jc:, W1BS2, 14 CO h^y^^wy- hS:» 

^6»«*«fS^«rA^U. ^IE13, l6(Dh^^^ 
^^<^y-h$:^Wl3 ( i4^)AM : Fl^t 
fifties? 3, »4 0A^«S J FIWd^*S««««*SrA 
SftlBll ^4(0h7^^O F'W^M 

i*2(7>*«d^45lB:^J«jlK*«r»«L, tftteil 2: 

40 m2<D®m<D&m&kn3<D b^^vz-fov- hsr« 

»t-C»«U, »3coA^filS J ? L «ritllB*ft»^»{i^*f 
L, ^>4< tt**Sr«tPlHl»^J: !9fl5^ifta«&i-5i: 

^ic, ne»3<o >-^^^^y-^i:^iei66o h 
y>>v**<Dy-**4 pxmtiiLtiz k&ftm 

k-tZ>$ ^IMsllfio 
SO ftHIKo 
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[0 0 0 1 ] 

fc^gV (CATV) , ^MiMft^ir/u^m 

(Dittos *itmmzMi-&* 

[0 0 0 2] 

[ft*<o£ffi] B5JC§^1Ma»W**«»fc UT, 

[0003] ®<D*?y\B\m*, mmm+i 03^ r 

F«f«||M«»)AA«fl0 1, 102i, 

/wsEa^sft^ lost, mu&mm&Afim* 127, 

Ho 5 * -HUKttMiftttKMffl h7^^ l 1 0, 1 
11, 112, 113BF/<y7rh7>^^ll 
6, 117^ «%SK h7^^ 120i, /^y^f 
»JR»»tl 2 1 i:, ^y-^afti 0 4, 1 0 5, 1 2 
3, 1 2 4 ^^T^^l^DfelTLl 0 6, 1 0 7, 1 2 
5, l 2 6 iBM&Ki&&ftl 2 2 5rtttv^o ^ 
[0 0 0 4] ElOh^^^i 0 9<&fflaWft*lc: 

^^11 0<DKW^i:i»»jEj»ffl h7>^^ 1 1 
2oKW^««ii, *lo*MJB*{f*«rtttf3 

l l i^KW^i«M»fflF7^^ l 1 
30KK^8«$h, #2 0+|BJfltt«»fcHtfj 

u ttj^*»*»?>j±*i km2<D*mmmm&&&f&z so 

LMRiBT- 1 o 3 J;9«»SttS, 
[0 0 0 5] * L*C> fljfiftSttffi h 7 niO 

i i i loy-^t^ftftacijlffih^^^^ H2i 
i i 3oy-^tt*ti-e*t*ii»«*ix, **l«xrf 

^77 h7^'^^ 116M170KK 

t>l^ RF^5/7r h7^^^^ 116M 
1 7 CO KU-^VfWIlClteNF, I2feiM5 0l W$ 
h5 0 RF/<5/7r h7>^^ 1 1 6 k 1 1 7 

(Dy-^tt^^nsa:i»fiii is, H9^LS 40 

iih7v^^ i 2 o«kk^i:*«s^ 

h^:^** l 2 ooy- H*iE»»»Stb*i: £fc 

[ooo6] mm»$z»mh5i'*xfi not 
1 1 3 coy- h ts«»ae»ffl k^^** i iim 
i 2 toy- Mi-t*L-?n#ffl»«six, *tie>o*aa 

tt^***iT/^ix»«fIJ56«fS»A^«SST 1 2 7, 1 2 8 lc 
^y-y«»tl 2 3, I2 4\z£y 

&m£h,izn&tfs<<<Txmmtiii2 5 t 126^ so 
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L^ti^mn^mm^A^^ 127, 12s \zmm 

Ztl&o ±tl, RF/<y77 h?^*?** 116, 11 
7 ©y- h litiif tiR Fff »A^Jj«f 10 1, 102 
^y-y«Ri 0 4, 1 0 51: 

6, 107 «r#Lepan£*is. 

[0 0 0 7] J£i_btO ^ 1? IMUBttR Fft-i-A^lflS^ 1 0 
1, 10 2fffl(cA^$HfcRFft^$rRF^<^'7 7 F7 
116, 11 7-C*«Lfc«, ftft&S&ffi h 
110, 111, 112, 11 3lwA5V^T, 

mm&mm^xxift* 1 2 7 , 1 2 swicA^stifc^ 
[0008] iao<^iMsi8St?*i, — 2 

7 5 8 1 (#RB) iB*&<^ ;?-*0K<Ocfc 

M^ffih7>"^^l 1 0 P 111, 112, 11 

h?^** 116, 11 70 Ku^vMMxS&trt, 

fc£s*^<z>ai#*i&: (nf) m&^&qmtn&itt* 

[0 0 0 9] Z<DlZ1t>, EI<0«*«"CttW*5p8 — 2 7 
5 8 1 O*iE*0>S*lHag8*H»l::, RF^y7 7 h 
7>v^^^ 116, >WCRFraSt 

^yf-^y^i:^§M5 0 l &ttto1rz>zblz.£ 
9, «»J8««*^RF^y7r 1 1 6, 

1 1 7<nh'\sJ >W^<DM1riZ1frZZZkVNF¥rfek 

mftte<D&w&m<z>x^z 9 rf^^tF^ 

116, 11 7oy-*ffli:M&§&j7ti 1 
s, 1 1 Biwx^mmzA>tfzzkxi>&!ft&<r>&m 

[0010] 

^iMmg&Tfi, RF^y77 h7^^^ 116, 11 
7©KW yfflCNF, &&W®ms 0 1 Srttfl0l-5i 

16, 1 1 70 h'i'j>'M^<omtL&?t>&&\*.Z>Z.kV 

h 7 >-^* ^116, 117 <orW K W vte-tixWvEl 
*a^**»»»«i&**»^»*bi&A/^»fr^»±, RF 

s/77 Yy>i?**<D KK 

[0 0 1 1] CL<*>*:a6, M« &««JHff«lHA*dK»^ 
n^^/^ot, NF^^Stttttf^fb't-atv^ 



5 

7^^^110, 111, 112, 1 13tRF/<y 
7 7 Yy>*/*$ 116, 11 7<D<7*— X£r ^ ^ 

^ni6, 1 1 7oy-^raizif AL^Mefeiffe 
mils, 1 1 Qn&vifozxk L-wmmzmt-i-zz 

[0013] *3§fMi<0 g f$ii % ±ieffiH£«?^ U A« 
[0014] 

[ffllffi*»*i--5fc«><7>^] ±|B«Ml*«fti-S*:* 

vMlc»^»*«r»Ai-^0-ett*<, RF 
'<y7r h7^^^^K^yfflt:^i^i £fS 

2a>ssa>s?ii#:«rjf a*- a* th\z y ^nmikmz 
<nma<n&tit&&&i&~fz>mf&.k 

[0 0 1 5] £l±<Dmf$.ki-%Z k\Z* r), RF/<y7 
7 h7^7^ 116, 11 7 05 

^^OKK ^Wfc»*jft«H AS *ifc»<& i: *$<ffi i: ^ ft 

mi t^2co^sfii[>sri§i5o^5fe^j<7>saffi 

<^ 2 m k 1"*U* , N F Wtt £ 2 &E*M4 ttH 5 

[0 0 16] RF^y7; Y 1 1 6, 

1 1 7 0pf Ku-< v^ J tix€ p ixl^*Bi:)fc5»»ttie««* 

R F '< y y r V 7 * 
©iKW^liWfii, RFiffiiasl^Ltfii 

[0 0 1 7 ] J£i±<0£ 0 RF/<y77^7^^ 

kw ym\z®m<DmwzwAi-z>k k tic * 

^RF/<y7r h^>"^J**0> KW VftrJ^O$t*X 

[0 0 18] $ bl:±ffilli*«*t5fca«)©»2^ 
5^*®tt^RF«»AA«^o--ar(D«^€rii5 

i"6*l#> ^ ^t@iORF/^>7 7 hy^i/XfCDffi 

KWyBIKWioBi £^2<7)^&<z>ii:?iJ#Sr*f A 
-f£££t>(^ i:IB2 0*fl:o»tt^tiB5iSIJS 

r F«*A*»-?m«c* i o«gt*wjni*-ai* 
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[0019] £k±<Dm&tk-rz>z.k\z£ *> % mi km 2 
<D®m<D&m.&nm i <omfckRFm*xxm*<Dxm 

F^(o^it^2^^mi±<o^t^^^ ktf-c* 
5 e £<bi:: H RF^<y77 h9^^WHKK>i: 

70 0««^triiR F« be w k teftV\ 

[0 0 2 0] Lri>U RF/^;7rh7^^^7 
RFA*J«^0«i6«Oil5««St»*^+»-C 
£>ofc®«a\ RF^y7 7 t7>-¥x?(Dm KW^C 

iti^^MRF fg^-f±«ps*i t ft e, -r 7 t>m*i * 

»i ^*2<D8to»ai*i:iiRF»f ©r^/< 
7>^^4CS, CW/<7>^WtotRF 
f&fWK»«»fflh7^^110, 111, 11 
2, 1 1 3idA^^n6i: 2»:§H#tfe^^bi-5. 
[0 0 2 1 ] inWU RF A?)ffi*<Dmm&&i&<D 

o&ft*>«ifc^ tRF A^W^^jfcWttftfl&ffilJW^^lS 
JtlI-J: vmmTZZklzJ: v s RF 7 7 h v 
^(T>m >^ft*>£;h,£RF<f fOT^7^* 
#»r»L»a**»W, RF/^5/77 h7^^©BK 

wvjcw^^nsRFW^-^^^^oefcSfrias* 

[0 0 2 2] #±<a J; 5 1-* ±fBffiMfi Sfcfceo 
S^^J&KJ;^^ JI«B*fiffi^RF/<y77 
30 >&X*(Db*l'J>'M^<Dmfr&1to?LZZkl l Z£9 s N 
F W &<D'£il*? 2 &S*«H4G>aMfc Sr»tSCi^* 
^Ofc^jD^., RF/<y77h7^^0flh>'fy|: 
W^^ixeRFft^-or^^^^^l-^L, RFA 

T»»*r*>tt, RF«*W/<? it*?* 
1^»MF7^^1 10, 111, 112, 1 

1 a-eRFfS^rv/^^v^iiJ: D^fbf £ 2*1^ 
[0023] 

[0 0 2 4 ] Blltt*«M^J:6^^*0K^»l^* 
UtO^BSr^-MBIKig-efeoT, 114, USttN 

[0025] [^Eiiriov>-c. z<n>m\<nnifo<nwm-?\-s. 

RF/<y77 h7^^ 116, 11 7<DY\"<>m 

JcttNF, safe#»fi:i 14, 11 5oK?)Jtttttt#ctt 
J^^tbSirirtic, NF, MSSSfil HtNF, S 
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RFlSfAAWfiOl, 10 2«i:AA4*ifc 
RF^RF/^y77 h7V^^ 116, 117*C 

wiLfca, MMifflh7>^^no, ii 

1, 112, 113K*5^T, 

2 7, l 2 8 MlwA#£ftfc»tt»»§ 0*IW/a 

[0 0 2 6] &±<D2! 1 omtftHBtt-Ctt, (2j 5 iZTjk L 
^110, l l 7^KW^WIuii:$i^3&pno 
fiOi!*y#£#Al-£££kl;:, 

[0 0 2 7] H2tt*IBWI^J:'B^^1MeI»<D|B2<7>|g 

His-o^*** 202, 2 0 3nmmm h7>^ 

*\ 2 0 4 ?y 0. 1211*5^^12)5 

[0028] iMattttia 1 1 

$r^-ril]gS(2Ii:it^tr. RF^y7 7 h7y^^l 

16,11 7wy»^i;it *^*isek»«a:i 1 
8, 119*^U y-h^WHiSiifcliBllh?^ 
** 2 0 2, 2 0 3<v\ti"( ^tf&mzinZkkWz^ 

mWLMh^^iSX* 2 0 2, 2 0 3 CD^iX^O y-* 

3 ft, ; e^^ii^^Ji^^^^rffiJlxls^:2 

0 4 <fc9&ife£ftT*59, tiiftl^Kl/^y 
WJfctt-C ;* -^{S#-»JE-< >-y^ * 2 0 1 tfff A£ftT 

[0 0 2 9] £A_bO|g 2 <Dmm<OBt&l?l*, 9t<D& 1 O 
**«>?K«Bi:ra»0»*^#?>ixa±^, RF/<^77 

y*7>V7.$ 116, ii Toy-^fBfc^v^^ 

[0 0 3 0] H5 0«*«<7>^^^^fflv^C>ix-C 

^« C AT V©Mtt»f «tf)-«i^t i s RFll»ff 
«5 5-8 6 0MHzl^U 1 
lOOMHzi Lfc*&£\ -< P< - ^«»«»««ftt 2 2 
5 5-3 0 60MHzi*»), * ;* -^ffl«*»*»JE 
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[ 0 0 3 1 ] 121 3 1**38 Wlw <fc 5 S ? iMsJKco^ 3 <7>3l 

3 0 2fif y7'3yfyt3 0 1 wWyy^ 
3 o sttT-yt/avf^U-a o i (o^m^m, 3 0 
4i*fliigi£m;-?ifc9, Hi, ffl5\zttfci-Z>1$ft\ztem 

70 [ 0 0 3 2 ] SO S >7 ^-|p]^fi(2I 1 OH 1 WHiWfi 

3r^-rm*&[g£jfc®L-c\ RFfe*A^«^i o 2&*f 

0 2tWi3 0 3 :f a 

^^3 0 1 KJ; 0i^S8&i<&$ftT*3*K $<bt^ 
RFfM-A^lflHPl 0 2f*. RF/<y77h7^^ 
116. 1 1 7 >-ffll::|fA3ftfcNF. MflfcS 

81114, 1 1 5 0>««££»iB»fit3 0 4 SrtfLft 
l»$nrv>6o RFflffl, RFft^A**^! 

OlcttK LTAA* ft 

[0 0 3 3] J^±0^30HJfe0^ffi-eii x NF, 
20 i$ill4, 115Ottll!^li»J8S«3 0 4 tfy 
T'a^f* 3 0 1 fcifrUiHttS ft ^B«tSft 

fORF/^>77 h7^^^<7)KK >M-^(DMfa 
SOlCflP*. RF^y77h7^^^K^y(: 

fcij* £ft£ RF m *07y/<f^*»|:j»L, RFA 

v*a*fifc^£ft**:tf>, «^ftfflF7^^l 1 
J0 0, ill, 112, l l 3\z&\,*xm$L&&»mzA 

[0 0 3 4] El4f**&lpll-<fc£^^[m&OSM<^l£ 

^IJE-O-y^^, 4 0 2, 4 0 3J*f|»£ h^Vv** 
*\ 4 0 4W^^y^!lftlK»»l-C*>?>, El 3, [2l5(w*t 

[0 0 3 5] SCO ^ ^ ittH&ttE] 3(7)13 O^Ofl^® 
40 £^i-®ft8EI£i*:tfcL-T\ RF/^77^7^^1 

16,11 7<Dy-x{at, *fteftaiafe#«#t i i 

8, l l 9€r#U hM**3*ufc«M« 
^^4 0 2, 4 0 3©K^y*«»«4Wi:it^ 
m»fE2E h 9 4 0 2, 4 0 3 0^ft<eftoy — ;* 

4 0 4 J:0«»*Jxr*5!D, £<bM. WfixwKK 
>'IH^tt>f>-^ft*»JE'<>'^^^4 0 l^ffA^H 

[0036] jeA±ogi 4 o juigojKffl-ett, 9c<nm 3 o 

50 »fc^*i:ra»o«b***»^n*-h»c:, RF/<^77 
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h7>^x^ 116, 11 7 W — xffllz.-O'y? f & 

[0 0 3 7 ] *»M^**16o?S8i:*5itS»* 
E)6;tecfctfEl7£&!ftLTtft^1-So El6tc, (21 

[0 0 3 8] S6*5j:0«ia7tr*5V^-C. 3S»»*, A* R 
Fff-i§-^i&®:5 5-8 6 OMH z fC**U m$>mJEE£:5 

ftl 1 5 5-1 9 6 OMH z , ttJ^^W^ifift^^* 

iioo mh z £ Lrw3eufc»*sr-tiX'e^i-. 

[0 0 3 9] eiefcfcv^ «N(cRF«4rMtt*<:9 
U El6(C7^LytJ:5tw, El l 

*3 J: tfl9 3 fc** Ufe ^ * iMUK^tflfiS * 1"S ^ £ J: 

[0 0 4 0] |217{C*S^-C, SMfttCRFft^jffi 

ic, iai^«i;^(2i3{w^uyt^ ^[§i§go«j£*-r-sr 

&<n£{k&#\*_Z> z. t s, 
[0 0 4 1 ] *tc, ±iEUfcS8*<DJgffl^*Stt^5^* 
0K«rffiv^^afi®lft«rH8 4:#RBU-CIttWi"6o El 8 
(C, ^-y/uf Ut'^gy (CATV) <D&m®9&<D7 
oy^BISr^-r-. (2]<7>SmieIB(i, RFft^-A^T-8 
01, /<yhV^7-</l/^ 8 0 2, 8 0 8*3«fctf8 1 
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